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RARE METALS DEPOSITS IN CHINA

INTRODUCTION

The occurrence of the rare metals deposits in Chine has been known but

regently.

During the period of Japanese occupetion, Japanese geologists

25X1

carried out & special program of investigatlions for U, Th, Zr, Ce, Be, Ta,

Wb, Li, ete in’ﬂomhjhmg_mﬂamhuria where several valusble depoeitis

were located.

25X1

The scientific results on this subject have never been published in Japanese

nor Chinese except as they occasionally eppeared in sclentific news.

The

Japanese official: results, which were kept in & large research center in
Manchuria, were unfortunately destroyed by fire in 1945 during the eivil war.
This report has been prepared with three objectives in mind, namely:

e. To summarize the results of the Chinese geologists' work prior to
1949 which are generally known to the public
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e, To give a generel clue to the metallozenetic provinces of rare metals
deposits and predict the probable anu possible areas bearing future
prospects. The reserve of the newly discovered deposite has not yet
been fully mscertained, but it is believed that conslderable quentities
must heve elready been found or will be found in the near future on
account of the current cooperative activities underteken in China.

According to the geological occurrence and geographical distribution four
areas have been subdivided, namely: North Menchuria, South Manchuria, Sulyuen,
end the Nanling Renge. In eddition several localities bearing possibilities
heve also been included, although their poesible occurrence may require

future investigation and conflirmetion.

The genesis of the rare metals deposits may be classified into three types:

‘a. Placer deposits as those occur in the gold plecer provinces of North
Manchuria, the beach sands of Lisotung Peninsula, and the tin placer
province of Kwengsi,

b. Pegumatitic déposits of South Manchuria end Suiyuan provinces, and

¢. Hydrothermal deposits of the Nanling Range. Among them pegmatitic
veins are the most widespread type and thus deserve specilal attention.

Most pegmatite-veins are banded or zoned and generally have ores concentrated
a8 unite. The distribution of metallic minerals in pegmetite-veins haes no
wniformity end thus the grade and size of the deposits are unpredictable.
Most of the known pegmatites in Chine do not contain sufficient quantity of
uranium-minerals to werrant mining for uranium alone, but considerable
quantities may be recovered as by-products of mining for other non-radio-
active rare meteals.

The western coest of Liaotung Peninsule hes one of the richest pegmatite-
type deposits in the world, from which large quentities of radlcactlve and
non-radioactive minerals may be mined at profit. There are four main
lithological types of pegmatites containing ebundent rere-metal minerals.
Their mineral assoclations have been summarized in the following table.

ROCK TYPES
Mineral Ordinery Biotite-albite Muscovite- Lepidolite-
Association Pegmatite Pegmatite albite K-feldspar
Pegmatite Pegmatite
Monszite *
Allenite ** *
Zircon ¥ (*)
Betafite * **
Semarskite * ¥
Buxenite : *¥ (*)
Pergusonite ¥ *
Beryl ** *
Columbite » *
Lepidolite o *¥*
Muscovite (*) % .
Biotite *) * -
Tourmeline *  (black) (%) (*) *% (green)
Garnet - - ¥ *.
Topas o
Fluorite . ¥
Characteristic o
Rare Metals U, Th, 2r, Ce. : Be, Ta, Nb, Li.
,M‘ )
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anbtints of minerals of rare wetals, sudh as momazite, zircom, tentalite,
columbite, ete, mixed with bleck sends consisting of cagsiterite, magnetite,

ilmenite, garnet, etec, as the residual detrital minerals disintegrated

7

from Pre-Cembrian gneisses and granites.

The ;placa rg ogeuring in Hepel, Yilang district of Hokiang province
(% ‘fﬁ’f&% g ) contain 6-7.3% zireon, 14-15% monezite as well as

2 small amount tantalite, columbite and casslterite ta roge_/,occuring
in the Muling distriet of Sungkisng province (&.{ T8 l% 7 )
contain 8 zirgon apnd 4.1% monszite. In Chungtenkou, Mohar, Heilungkieng
province ( gﬁil" HCF—E- ) the plecers contain 0.7-8.3% szircon,

4.5-5.3% monazite, and a small amount of Ni-Ta-minerals.

The extensive distribution ¢f plecer deposits in the stream valleye in
North Manchuria forms & possible main source of rare metals. Monazite
sends can definitely be extracted as by-products of gold mining. It is
estimated thet the produstivity of monazite from gold plecers may e

. taken as 50 to 100 times of the emount of gold produced.

PEGUATITIC DEPOSITS GOF LIAOTUNG PENINSULA

ﬁ: main rere metals resources of Chine occur chiefly in the South

churis peninsula provinses of Lisoning and Antung as pegmatite minerals
in the pegmatites veins intruded into pre-Canmbrian gneissic granites.

Such rare metals bearing pegmatite veins sre restricted to the igneous

and metamorphic complex of the Sino-Korean Yassive, probably of pre-Cambrian
age. In this area three belts of distribution along the general trend of
the peninsula in & north-south direction have been recognized nemely, the
west coast of the Gulf of Lisotung, the west coast of Liaotung Peninsuls,
end the east coast of that Peninsula. ""Among the ore minersls occuring in
pegmatites, those containing urenium, thorium, girconium, cerium, and other
heavy rare elements sre most sbundant.

A. The West Coast of the Qulf of Lieotun

Both grenite-pegmatite veins and secondary placer deposits were found
along the west coast of the Gulf of lisot in seyersl districts such
as Chingehow, Chingsi, and Buichung ‘)Wgﬁ @ “;-7@ ). Euxenite,
gircon, and a ite heve been found.in pegnatites’ at Tienchiso village
of Chingshow ( ‘)I:‘H :E ), end zircon monazite in placer
deposits nearby.’ In Teshén village of Chinei ( & -(%’ N ) gircon
and monezite have been found in placers, but o zircon in pegmetite
veins., #n Sulchung district the pegmatite veins of Keotai village ( %

: ) contain euxenite, zirecon, and ellenite; those of Chingsze
village (ﬁ,, éffi -j— ) contein betafite, zircon, and allenite; and
in the placer e_)pos t8 of .the latter locelity zircon and monezite have
also been found. The economic importence of the rare metels deposits in
this area hes not been ascertained yet.

B. The West Coast of Lieotung Peninsule

The west coasst of the peninsula, comprising distri ts of Liaoyang,
Heicheng, Kaiping, and Bhyongyeo (jgf%\,’é’}tﬁy _§¥ ‘\t,’_,_, ) forms the
main reserve of rare metels and the mdst productive belt in China. The
occurrence of the minerals in pegmetite veins ere of two types. The
biotite-pegmatite veins bear eux iite end betafite with minor amounts
of fergisenite, thorogammite, saierikite, zircon, allanite, etc, vhereas
#n muscovite-pegiatite Veins thEntalite, dolumblte, beryl, monazite, etec,
are predominant.
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One of the most importent Japanese discoveries is the deposit in the
vieinity of Haicheng district where numerous granite-pegmatite veins
earry lerge quantities of euxenite, samarskite, and fergusenite. The
veins, striking at northeast-southwest direction, have & length varying
from 5 to 200 meters and averaging 20-30 meters, and & width of 5 meters.
In the placer deposits of that locality, monazite, zircon, columbite, ete,
end some uranium-minerals were also found. From 194k to 1945 during the
ten months period of mining by Japenese, 200 thousand tons of low-grade
ores from two mines of the Helcheng district, the Tafengshen Mine ,

E ) on the south and the Santaikou Mine ( = 4 ‘/£ )
on the north, end from which 40 thousend tons of concentrated ores were
extracted with en average eonten;,of 8%, U02. At the southern bor Ly
Haicheng district, in Pailotun (FIf ,ZFP% 5»3 ) and Simocheng (Z?ﬁf 2\%&)
the ore-hearing begmatite veins occur tly in quartzites, crystelline
limeetonus, magnesite rocks, phyllites, and mica-schists of Sinian Liaoho
Series, and partly in Archaean gneissic granites ; granites, diorites,
and quartz-porphyries. According to the lithological composition, texture,
and kind of ore-minerals, the granite-pegmatite veins of that area have
been subdivided into six types, detalls of which will not be discussed
here.

2
Bzaotaikou ( AN § \ZE ), end Chistengkou ( =& A ) of the
Lieoyang district, beryli, columbite, allanite, ete, have beef found in the
muscovite-pegmatite veins intruded into pre-Binien mica-schists. Numerous veins,
striking in a NE-8W direction, have & length varying from 20 to %00 meters
and e width of L4-5 meters, sometimes attaining 10 meters. Chemical analyses
of the ores from this district were mede by the Japanese.

In Lungchan% Mining—hj% (F% '% g ) ), Paomikou ( ’),/k\ i'# )
fin

West 05_' Shyongyeo and Kaiping districts » &long the Fairy Isle Coast (/{Lb/{ 5

Vg » the rich heavy sands containing 10.4% zircon, and 5.3% monazite
were z;:'ked out entirely by the Japanese. lLarge quantities of low-grade
beach sends are still left unworked along that coast.

C. The East Coast of Lisotung Peninsule

Fengchen ( ), Antung ( ), Yeoyeng ( ),
Chungho (. Ve ), Pulentien”( @ F ) have large quantifies of
Placer deposits.” In addition to ‘bheaoeae -tlype deposits, tentelite,
columbite, and tungsten-ores were also found in granite-pegmatite veins
intruded in the border gones, between grenites and pre-Canbrian Lieoho
Beries in Tungyusnpu ( Z.D E ) of Fepgehen district. The plager
deposits of M:Lng;yangzg ge ( F}F ZQE%, Heitao village ( )i:-;]—) s
j‘:‘d' o}

The éoasté.l di%j.eta of eastern L:I%oning and Antung provinces, such as

Moershen village ( :q: &y Entung and Chungho disfricts are
high in zircon and monazite.

The heevy sands along the beaches east of Pulantien have a high content of
‘#ircon and monazite mixed with quartz, orthoclese, magnetite, titantite,
garnet, hornblende, epidote, and biotite. The Jepenese worked out a 600
ton rich pocket containing L-5% zircon. But the aeverage content of beach
sands ig about 0.5 to 1%.

" PEGMATITIC DEPOSITS OF TACHINGSHAN RANGE, SUIYUAN PROVINCE

The occurrence of ores of rere metels in Suiyuan province is quite gimilar

to those in the Lisotung region. In 194k Jepenese geologists first reported
‘the ocourrence of beryl, tentalite, columbite, and lepidolite with accessary
zinnweldite, monazite, end zircon in this area in the grenlite-pegmatite veins
lntruded into pre-Cambrian granites and gneigsic granites. Minerals
eontaining Be, Ta, Nb, Li, etc, belonglng to the group of rere elements of
light specific gravity, are characteristic of the pegmatites in this province.
Lepidolite-pegmatites composed of lepidolite, feldspers, quartz, green
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tourmeline, topaz, etc form & distinet rock-type in this province in
addition to the biotite-pegmatites and muscovite-pegmatites found in
Liaot\mg Peninsula a.nd in this e.rea.

One pegmatitic gone, :rorming an eut-wes’c elonge.ted belt about 400 m

and 16 thousend sq km ares slong the southern foot of the Tachings

Renge, sterts from Singho ( AFa passes through Chining ( ‘35'.’ ),
Lienchen ( . /,;Z _tRX J, Pekou ( o ), Kulsui ( =H efq:s ")
Paotou { = & F& ), &nd ends at Wuyuan ( ). A ,
second area of pegmatitic occurrence occurs to the north of the Range

ane L et Beiy'un o of Pailingmiao ), Sikungehi (& 232§ ),

Chungkungehi ( the northwe n gorner of the
province in the 8 entiena -region ‘é iq): -ai

In Yushukou of Sinho district (-EQ— ﬁr\gdﬁ #‘ﬂﬂ' \,i), southern part of
the province, muscovite-pegmatite velns eontain large a.moun_’g,s) of beryl and
columbite. In Kuentsun of the Chining district ( L’%& )
muscovite-pegmatite veins intruded in gneissic greéniteés contain’l

amounts of beryl associated with.\tita.nite , magnetite, hematite a.nd
fluorite. In Sanchakou ( = 77 ) and Hochiakou { ’f;i ﬁ

of that district, large smounts of beryl. es well as gadolinite,
fergusonite, tourmaline and. emall amoun ilmenorutile were also found.
In Maotouching of Kuisui ( iéé ) muscovite-pegmatite veins
c¢ontain large amounts of bery a.nd eolumbite and smell amounts of monazite
associnted with towrmeline, topaz, garnet, etc. From that locality three
tons of beryl end 300 kilograms of solumbite were worked out by natives
during one and one-half years from 194k to 1945,

The main resources of rare metals of this provinee ocscur in an area west
of Peotou district and on the northern slope of the range. The muscovite-

pegustite veins of Sikungehi ( L ‘A 'Z ) sontaining beryl, columbite
and esmell amounts of euxenite are worthy ge-scale exploration. The
biotite-pegmatite veins of Chungtan ( ‘f'.: v ) contein allanite.
and zirecon assoclated with feldepar end tgz. The veins intruded in

hornblende-gneisses and blotite-augen-gnelsses are numerous and widely
distributed. The reserve of allenite of 40 outerops surveyed in that
location is estimated at 50-T0 tons. It is believed that large reserves

of zircon might be found in the placer deposits by detalled investigation.

In Semotiensmo reglon large quantities of beryl, columbite, and tantalite
essoclated with muscovite, tourmaline, cessiterite, zinnwaldite, as well as
swall amounts of ilmenorutile, xenotime, and some uranlum-minerals were
found in lepidolite-pegmatite veins intruded into blotite gneissic granites
and cryetalline limestones. The beryl crystals are usually a few centimeters
in diemeter, some of them may attein one meter in dlameter, generally weigh
several to one hundred pounds. Columbite end tantelite crystals are

usually short and stout, ebout one to three om in length, sometimes massive
with exceptionslly large crystels weighing four kilos. From 1944k to 1945,
£P5 tons of muscovite, three tons of beryl, 130 tons of lepidolite and

four tons of columbite and tantalite were extracted by Jepanese in this area.

Besides the above stated localitles, uranium ores were 2180 reported to

occur in Shementien g Wuyuan distr/j\ ( T E VP9 A, Maotouchen
of Hoher district ( ;_ ).and Yusien of Chining ( _@_

2%%]

Cerite , eolumbite, tantalite sssoclaeted with yitrocerite fluorite were

found to ogeur between limestone and granite in the contact-zones o€ Beiyun-obo
: Wit _metasomatic iron ore deposite in Pailingmimo. The iron ore of
tha‘c logxali’cy containing traces of cerite a.re partiaula.rly sultable for

aimmft steel, uses. R
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The pegnm’cite ghwakeetung (% '-lﬁ— 7F% L\.\ lal )
Tsungshenkou ( \% , Hesumakou ( ,{ = %: )} of
Taoling distriet have long bgen known to produce
amethyst beryl, aml topaz. North of Kuysng ( é ) natives
worked out two thousend kilos of rock-crystal and & ge que.ntihy of
muscovite from pegmatite veins.

( B ) of northern Shensi beryl crystals have been found in
gome tite velns. On account of the extensive distribution of Archaean
grenites and gneisses and intruded pegmetite veins, some rare metels deposits
might possibly be found with the effort of deteil investigation in the
border region between Suiyuo.n, Cherhar, 8Bhansi, and Hopel provinges.

In .La%?man ‘Vﬁz\ \/}-'% ), Wutal ( k) é ), and Hungyuan
S

PEGMATITIC AND HYDROTHERMAL VEINS OF THE NANLING RANGE

The Nenling Range hes long been known to have the main reserve of tin and
tungsten of China. Some minerals of rare metale which were worked out in
assoclation with tin and tungsten ores in the past were considered as
useless gangue-minerals by native miners. With the modern development in
the uses of rare metals, the dlscoveries of such deposits have been
reported at & few scattered prospectings in Kiengsl, Hunen, and Kwangsi
provinces. ]

i
In Tungmeoling, Kensien, Kiengsi (ﬁ \ﬁ‘,‘,‘.é}ﬂﬁ A ) granite-
pesmatite veins intruded into Mesozoic granites contalin cassiterite,
tourmaline, and beryl. Those in Sihwashen of Tayu { e

. eontein beryl, cassiterite, scheelite, topaz, fluorite, wolframlte,

lepidolite, etc. The mineralo ical ssociation of cassiterite and beryl

wes also found in Pia_%x ) of thet district. __ﬁ

of Sinkou district é ), Taghishen of Chiana.n E%% LLI ),
8henping of Yutu ( ), and Shangyou {

pegnetite veins are also well developed .

In_ghe same province the alluvial tin-placers occur ng hitu, Nankon
( SR ) sn@ Yangmaitze, Chungyi ( += % jf ﬁ % )
sontad nazite in soge amount. The wolfremite-plAte of .

Yengmaitze, Chungyl end Shongping, Yutu were suspected to contein uranium

minerals .

29?7, In Shahuken, Ruchen ( # tﬁy I\ ',?5)9 ‘tﬁ ), southern Human, the

30.

- reported in Huengchianping of Chungshan (

association of cassiterite, beryl, end lepidolite was reported to occur in
Pegmatite veins. 2 An t d tungsten mining area of Fuchuan, Hoslen,
and Chungshen ( ))‘ @ ﬁ ? ) the possibilities of rare metals
deposits discoveries look very bright. occur @ of ursnium-ores was

;. ) where & small
amount of pitchblende and secondary ura.nium-min rals as gumite , tobernite,
uranophane, and autunite occur at the intersection of a pegmatite vein and
enother aplite vein.

POSSIBLE OCCURRENCES

On account of similerity in the geological setup between Shantung
Peninsule and Lieotung Peninsule, it is possible that ‘some deposits mey

be found in Bhantung province 28 the continuetion of the three rere-metels
bearing pegmetite belts of Liamotung Peninsula. The extensive occurrence
of Archeeen granites with peguatite veins )/;-éth r%ea north of the Archaean

Taishen Gomplex, ting from Faichen ( ), pessing

through La,i % _ ), Lintey ( ) 1 g =R )
ien Jungkou (. ] ) R Punglai %

ta Ghefoo ( ), possibilities of fut ngs.

Along the goasst of Tsingtao * ), in the same province, the

beach sands were reported to. c:on*):iin smell smounts of monazite, allenite, and
gircon.
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In the Kungshan-region ( tﬁ' d ), western lunnan, columbite, beryl,
and spondumene were found in numberous pegmatite veins intruded in Mesozoic

grenites. The same assoclation of beryl and columbite was also found in
cassliterite veins in Kwehchew ( g ), southern Yunnan.

In Yangshen ( 7'f% da ) in the southern vicinity of Nanking, &
barite vein ebout 100 meters long and five meters wide, intruded into
Cretaceous volcanic rocks, was found to contain a small emount of
pitchblende associated with limonite.

In the western part of the Tienshan Renge, Sinkieng (%f 5% A d )
the occurrence of uranium-minerels is also seld to have been tested by

the Boviets with electroscopes.

Alluviel sands in Yiho-valley, Yisien, Hopel (‘,"J At %‘ }Ef;\’ﬁ' =/’J )
sontaining treces of urenium-minerals have peen found. However, the exact
state of occurrence at the sbove locallties hes not yet been eveluated.

25X1
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